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Objective: This study assessed the relative importance of clinical and nonclinical factors in a provider’s decision to
recommend carotid endarterectomy (CEA) for a patient, with emphasis on the role of the patient’s race in the provider’s
assessment of the risks and benefits of the procedure.
Methods: The study was a secondary analysis of data on the use of CEA conducted in a patient sample of 355 white and
black patients who were referred for evaluation for CEA and were adjudicated preoperatively as appropriate candidates
for the procedure by objective criteria. The patients were from five VA medical centers nationally. The primary outcome
was the provider’s recommendation that the patient receive CEA. Patient factors included age, race, the degree of carotid
artery stenosis, clinical status, trust in the provider, and aversion to surgery. Provider factors were assessment of the
patient’s risks and benefits from CEA, including perceived efficacy of the surgery, perceived risk of stroke<1 year without
the surgery, and perceived risk of stroke <30 days from the surgery.
Results: The primary factor associated with a provider’s decision to recommend CEA was his or her assessment of the
patient’s risk of stroke without the surgery. The patient’s race was not associated with the provider’s assessments of the
patient’s risks or benefits from CEA.
Conclusion: A major determinant of a provider’s recommendation for a patient to receive CEA endarterectomy is the
assessment of the patient’s likely future risk of stroke, regardless of the patient’s race. ( J Vasc Surg 2007;45:124-9.)Increasing attention is being given to the role of
provider-based factors in explaining disparities in health
care, and specifically, racial disparities in the use of invasive
diagnostic and therapeutic procedures. The emerging liter-
ature suggests that the provider’s perceptions of the patient
are keys to understanding the provider’s decision-making
about use of these procedures. Among the perceptions
explored to-date are the provider’s assessments of the pa-
tient’s risks and benefits associated with a given proce-
dure,1-3 the provider’s perception of the patient’s prefer-
ence for the procedure2 as well as level of trust in the
provider,4 and the provider’s perception of the patient’s
social and behavioral characteristics.5 These perceptions are
often reported to be related to the patient’s race, with less
favorable perceptions associated with minority race or eth-
nicity.2-5
Only a few studies have examined the relative impor-
tance of the provider’s assessments in relation to objective
clinical information or the patient’s attitudes and beliefs
concerning decisions to perform various invasive proce-
dures.1,3,5 Although more objectively assessed clinical fac-
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124tors such as presence of significant disease pathology are
consistently shown to be important to the decision-making
process, the findings on other factors are mixed. Some
reports indicate a provider’s assessments of the patient’s
risks and benefits is a significant predictor of procedural use
but not the provider’s perceptions of the patient’s demo-
graphic, social, or behavioral characteristics.1,3 Other evi-
dence indicates the provider’s perceptions of a patient’s
social or behavioral characteristics are not only related to
the patient’s race but also influence the recommendation
made regarding use of the procedure.5
As a consequence of a previous study on carotid endar-
terectomy (CEA),6 we had the opportunity to investigate
the association between various clinical and nonclinical
factors and the provider’s recommendation that the patient
receive this invasive procedure. Unlike previous reports on
use of CEA, the end point of interest is the provider’s
recommendation rather than the actual receipt of the pro-
cedure.6,7 In that patient attitudes such as trust in their
provider or aversion to surgery may vary by the patient’s
race or ethnicity, observed disparities in the use of diagnos-
tic or therapeutic procedures, especially invasive ones, may
arise from the patient’s decision to follow or ignore the
provider’s recommendation.7
By examining the provider’s recommendation vs the
actual receipt of the procedure, we may be better able to
discern the role of the provider in the occurrence of health
care disparities. In this report, we present our findings on
the factors associated with a provider’s recommendation
that the patient receive CEA, giving particular attention to
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to the patients’ race.
METHODS
Study design. This is a secondary analysis of data
collected from patients and providers at five Veteran Affairs
(VA) Medical Centers in Atlanta, Georgia; Durham, North
Carolina; Pittsburgh, Pennsylvania; Richmond, Virginia;
and St. Louis, Missouri.6 The original study sought to
understand racial differences in the use of CEA by observ-
ing naturally occurring patterns in referral and evaluation
for this surgical procedure. Data came from the electronic
and paper medical record, patient interviews, and a pro-
vider survey.
The participating patients were identified at the time
of noninvasive testing using carotid ultrasound or mag-
netic resonance imaging and enrolled if they met the
eligibility criteria. Participating providers were those
who had ordered the noninvasive imaging study, dis-
cussed the results with the patient, and determined the
next steps, including referral for further evaluation. Un-
der the naturally occurring patterns of care at these VA
medical centers, the providers included board-certified
physicians and resident physicians as well as nurse prac-
titioners and physician assistants. Numerous medical
specialties were represented: almost half of the physicians
were general internists, approximately 10% were vascular
surgeons, and a similar proportion were neurologists.8 All
participating patients provided written informed consent.
The study was approved by the Institutional Review Board
at each of the five medical centers.
Study population. Eligible patients had been identi-
fied from among the 4677 patients who were referred for
carotid ultrasonography at any of the five sites between
September 1, 1997, and September 30, 1999. In that the
study was based at VA medical centers, virtually all of the
patients were men. Eligibility criteria were met by 902
patients, which included having at least one carotid artery
with 50% stenosis, no history of previous CEA, cogni-
tively able to participate, and being either black or white.
Failure to meet the first two eligibility criteria resulted in
84% of the exclusions, and 78% (n 708) of the remaining
eligible patients enrolled. Medical record review and ascer-
tainment of clinical status was completed for approximately
97% of enrolled patients, with the 6-month follow-up
contact being completed for 94%.
The current study focused on the subset of 355 patients
who were preoperatively adjudicated as appropriate candi-
dates for CEA per the RAND Corporation criteria.1,9-12
These criteria require information on symptoms, degree of
ipsilateral and contralateral carotid artery stenosis, and an-
ticipated operative risk. The criteria were determined by an
expert panel and have high content validity, high test-retest
reliability, and are internally consistent with survival esti-
mates that were generated from decision-modeling of CEA
and recommendations from randomized controlled trial
findings.Primary outcome. For the current study, the primary
outcome was the provider’s recommendation that the pa-
tient receive CEA. The provider’s recommendation was
categorized as “recommend CEA” vs “otherwise” (ie, rec-
ommend against CEA, recommend referral, or recommend
further evaluation).
Patient factors. Patient characteristics included age,
race, and symptom or clinical status (ie, transient ischemic
attack, completed stroke, or asymptomatic disease), and
degree of stenosis in each carotid artery as determined from
the imaging studies. The patient’s level of trust in the
physician had been assessed by the Trust-in-Physician
Scale, a validated 11-item questionnaire using a 6-point
Likert scale.13,14 Responses on this scale were scored such
that a higher score indicated greater trust. The referenced
provider was the provider who was responsible for directing
the patient’s evaluation for CEA. The patient’s aversion to
surgery had been assessed by the standard gamble tech-
nique, with higher scores indicating greater aversion to
surgery.6,14
Provider factors. These factors included the provider’s
assessments of the risks and benefits of CEA for the specific
patient:
● Perceived operative risk was the provider’s assessment
of the patient’s likelihood of stroke or death30 days
after receiving CEA. This was dichotomized into low/
moderate risk (5%) vs high risk (5%), which corre-
sponded to the risk categories for the McCrory Index,
an objective measure of operative risk.15
● Perceived risk of stroke without CEA was the provider’s
assessment of the patient’s risk of stroke in the coming
year if CEA was not performed. This also was dichot-
omized at 5%.
● Perceived efficacy of CEA was the provider’s assessment
of the reduction in the patient’s future risk of stroke
associated with having the procedure. Again, the vari-
able was dichotomized at 5%, which is concordant with
the evidence from clinical trials that indicates avoid-
ance of a 5% risk of future stroke warrants CEA.
Although not all providers responded to the survey, the
patients of those providers who did and did not complete
the questionnaire were similar in demographic and clinical
characteristics.
Statistical analysis. The aim of the primary analysis
was to determine the association between a provider’s
recommendation that a patient receive CEA and the above
set of patient-related and provider-related factors. Patients
were stratified into two groups by whether their provider
recommended or did not recommend they have CEA on
the basis of the evaluation. These groups were compared on
the patients’ demographic and clinical characteristics, their
attitudes toward surgery and their health care provider, and
their provider’s assessments of the surgical risks and bene-
fits posed to them.
Statistical significance was assessed by the 2 statistic,
Fisher’s exact test, Wilcoxon test, or Student’s t test, as
appropriate. A multivariable logistic regression analysis was
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various factors to the provider’s decision to recommend
CEA. To determine whether the patient’s race modified the
association between the provider’s assessment of the risks
and benefits from CEA and the provider’s recommendation
of surgery, an interaction term between the patient’s race
and each of the provider’s assessments was included as part
of the multivariable modeling.
The analysis was restricted to the 251 patients (71%)
with complete data on all variables. Among the 104 pa-
tients with missing data, the provider had not returned a
questionnaire for 43 patients (41%). The remaining 61
patients had missing information on the trust-in-physician
or aversion-to-surgery variables, or their provider had failed
to indicate one or more risks or benefits of CEA for the
specific patient.
RESULTS
In unadjusted comparisons of the clinical and nonclini-
cal factors associated with patients for whom CEA was or
was not recommended, several factors were significantly
different between the two groups (Table I). Beyond the
effect of site of care (ie, VA medical center), a relatively
greater proportion of patients for whom CEA was recom-
mended had high-grade (70%) stenosis in at least one
carotid artery, although the proportion was uniformly high
Table I. Characteristics of patients according to provider
appropriate patients
Characteristics All patients
Age in years, mean (SD) 69.4 (7.9)
75 years 26.3
African American (%) 10.4
Clinical state (%)
TIA 25.5
Completed stroke 15.1
Asymptomatic 59.4
Carotid artery stenosis 70%a 94.4
Patient score
Aversion to surgery, mean (SD) .19 (.23)
High aversionb 28.7
Trust in physician, mean (SD) 5.14 (.77)
Low trustc 11.2
Provider’s perception of patient’s risks and benefits from CEA:
High efficacy from CEA 77.3
High risk of future stroke without CEA 78.5
High risk of stroke 30 days of CEA 34.7
VA medical center (%)
Atlanta 13.9
Durham 13.9
Pittsburgh 17.9
Richmond 14.3
St. Louis 39.8
CEA, Carotid endarterectomy; TIA, transient ischemic attack; VA, Veteran
aHigh-grade stenosis may be in either the ipsilateral or contralateral carotid
bScore of 0.25.
cAverage item score 3.0.
dNonparametric (Wilcoxon) test.in both groups. Also, for a greater proportion of those forwhom CEA was recommended, the provider believed the
patient was at high-risk of stroke without the surgery and
that the surgery would be efficacious (Table I). A smaller
proportion of these patients reported either low trust in
their provider or high aversion to surgery, although the
latter association was of borderline statistical significance.
The provider’s assessment of the risk of stroke from the
procedure did not differ between the patient groups nor
did the groups differ in their demographic characteristics or
symptom status.
From the multivariable logistic regression modeling,
two factors were significantly associated with the provider’s
recommendation for CEA: the assessment that the patient
was at high-risk of stroke without the surgery and the site of
care (Table II). One site had a significantly lower likelihood
of recommending CEA than the other four sites. Regional
differences in use of the procedure did not seem to be
responsible, because the other mid-Atlantic site was similar
to the remaining sites. Moreover, no site-specific differ-
ences were found in the clinical characteristics of the pa-
tients that might account for this phenomenon (analyses
not shown).
Of borderline statistical significance was the presence of
high-grade stenosis in one or both of the carotid arteries
and the patient’s reported high level of aversion to surgery.
The relationships between each of the providers’ assess-
mendation of carotid endarterectomy among
CEA recommended?
No ( n  157) Yes (n  194) P
69.1 (8.1) 69.9 (7.7) .41
26.1 26.6 .99
10.8 9.6 .83
.79
24.2 27.7
15.3 14.9
60.5 57.5
91.7 98.9 .02
.21 (.24) .16 (.19) .12d
33.1 21.3 .06
5.06 (.83) 5.26 (.65) .14d
14.7 5.3 .02
70.7 88.3 .001
69.4 93.6 .001
36.9 30.9 .34
.02
12.1 17.0
15.3 11.7
17.2 19.2
19.8 5.3
35.7 46.8
inistration.
.recom
s Adm
arteryments of the risks and benefits of surgery and the recom-
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groups, as indicated by the statistically insignificant inter-
action terms of race by each risk/benefit assessment (data
not shown). However, comparison of black and white
patients on the various provider-perceived risks and benefits
indicated that a relatively greater proportion of the black
than white patients was perceived to benefit from CEA,
whereas the risk from the surgery was perceived as “high
risk” in a similar proportion of whites and blacks (Table III).
Most patients had followed the provider’s recommen-
dation 6 months. Of 94 patients for whom CEA was
recommended, 28 (29.7%) did not have the surgery, and
22 patients (17.2%) for whom the recommendation was
either to not have the surgery or to have further evaluation
had the procedure 6 months of this index assessment.
The patient’s race was not significantly associated with
whether the patient ultimately received CEA. Among pa-
tients for whom CEA was recommended, 29% of whites vs
33% of blacks did not have the surgery; among patients for
whom CEA was not recommended, 16% of whites but 29%
of blacks eventually had the surgery. Neither of these
Table II. Adjusted relative odds of recommending carotid
characteristicsa
Characteristic
Aged 75 years or older
African American
Clinical state
TIA
Completed stroke
Asymptomatic
Carotid artery stenosis 70%b
High aversion to surgeryc
Low trust in physiciand
Provider perceives CEA will be efficacious for the patient
Provider perceives patient has high risk of future stroke without C
Provider perceives patient has high risk of stroke 30 days of CEA
VA medical center
Atlanta
Durham
Pittsburgh
Richmond
St. Louis
CI, Confidence interval; TIA, transient ischemic attack; CEA, carotid enda
aTotal n  251, including 225 whites and 26 blacks.
bHigh-grade stenosis may be in either the ipsilateral or contralateral carotid
cScore of 0.25.
dAverage item score of 3.0.
Table III. Provider assessment of a patient’s risks and ben
Provider-perceived risks and benefits for
specific patient and recommendation All patients
High efficacy from CEA 77.3
High risk of future stroke without CEA 78.5
High risk of stroke 30 days of CEA 34.7
Provider recommends CEA (%) 37.5
CEA, Carotid endarterectomy.differences in proportions was statistically significant.DISCUSSION
Among appropriate candidates for CEA, we found that
the recommendation for the patient to undergo the proce-
dure was associated with the provider’s assessment that the
patient was at high-risk of future stroke. Although signs and
symptoms of disease were not independent predictors of
the provider’s recommendation when provider perceptions
of risks and benefits were included in the model, these factors
were likely taken into account in the provider’s overall evalu-
ation of the patient’s appropriateness for the procedure. The
patient’s race was not associated with the provider’s assess-
ment of this risk or with the assessment of other procedure-
related risks or benefits for the particular patient.
Efforts to understand and address disparities in the use
of health care have focused increasingly on the role of the
provider. In this regard, an emerging literature suggests the
provider’s perceptions of the patient’s risks and benefits
from invasive diagnostic and therapeutic procedures is as-
sociated with the patient’s race, with black patients being
perceived as benefiting less.2-4 This literature also suggests
arterectomy associated with patient, provider, and disease
Relative odds 95% CI P
0.95 .47, 1.89 0.87
0.65 .25, 1.73 0.39
0.39
referent
0.62 .23, 1.68
0.6 .28, 1.26
7.95 .88, 72.05 .07
0.54 .27, 1.07 .08
0.48 .16, 1.47 .2
2.18 .88, 5.39 .09
6.79 2.39, 9.30 .0003
0.58 .30, 1.13 .11
.0007
0.61 .25, 1.51
0.42 .16, 1.08
0.54 .24, 1.25
0.08 .03, 0.26
referent
omy.
.
of carotid endarterectomy according to the patient’s race
White (n  225) Black (n  26) P
76.0 88.5 0.22
76.9 92.3 0.08
34.7 34.6 1.00
37.8 34.6 0.83end
EA
rterect
arteryefitsthat provider perceptions of the patient’s preferences and
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trust in the provider, may be involved. In the few studies
that link provider perceptions with outcomes of the deci-
sion-making process, the provider’s assessment of the risks
and benefits is consistently reported as important, although
the association of these assessments with the patient’s race
is inconsistent.1,3 Conflicting results are also found in the
importance for the decision-making process of the provider’s
perceptions of the patient’s social and behavioral character-
istics.3,5
We did not find that patient-related factors such as
aversion to surgery and trust in the provider were associated
with the provider’s recommendation. This is to be ex-
pected, unless the patients had made these concerns known
to their providers. Because we have no information on the
specific communications between providers and patients
about CEA, we do not know if the patients discussed these
attitudes with their providers. Nor do we know the providers’
perceptions of their particular patients’ levels of aversion to
surgery and trust in the provider.
It is worth noting that a previous study reported the
patient’s level of aversion to surgery was associated with
failure to receive CEA.1 In reconciling the current findings
with those of the previous study, one interpretation is that
the patient’s attitudes and beliefs may be more influential in
the patient’s decision to ultimately follow the provider’s
recommendation than in the provider’s recommendation
per se, at least for CEA. A study of cardiac catheterization
found no association between a patient’s attitudes and
beliefs and subsequently receiving cardiac catheterization;
the provider’s attitudes and beliefs about a patient also were
unrelated to whether the patient had this procedure.3
A proportion of patients do decide against the provider’s
recommendation for receiving a procedure. We found that
29.8% of patients for whom CEA was recommended never
had the surgery. Another 17.2% later had the procedure
when the provider had not initially recommended it, al-
though further evaluation may have led to receiving the
surgery. The patient’s race was unrelated to the decision
not to follow the provider’s recommendation about CEA.
A study of the use of coronary angiography after treadmill
testing found that, overall, only about 5% of patients de-
clined the recommended angiography, although a relatively
greater proportion of black and Hispanic patients com-
pared with white patients declined the procedure.16
The interpretation of our findings is clearly constrained
by a number of limitations. Most notably, the number of
black patients was small for understanding racially related
disparities. Hence, we likely had low statistical power to test
the association between the provider’s assessment of the
risks and benefits and the patient’s race.
As another limitation, this study took place within the
Department of Veterans Affairs health care system. The
patient population differs from that of a general population,
having a higher proportion of men and being more diverse
racially and ethnically. The VA health care system also has
different financial and, perhaps, other incentives for pa-
tients and providers regarding the delivery of health care.That is, it is an equal-access system for those eligible for the
health care, the patient’s ability to pay for care is less
important, and a provider’s reimbursement is not related to
the number of patients seen or procedures performed.
The clinical data were obtained through review of the
electronic and paper medical record, and are subject to the
limitations of these data sources.
CONCLUSION
With due regard for these limitations, our findings
suggest that a provider’s recommendation about the inva-
sive procedure of CEA is based on the provider’s assess-
ment of the procedural benefit for the patient and that
assessment is independent of the patient’s demographic
characteristics. In clarifying the reasons for disparities in the
use of invasive diagnostic and therapeutic procedures, a
fruitful area for exploration may be those factors that de-
termine the provider’s assessment of the patient’s risks and
benefits, including the patient-provider exchange of infor-
mation regarding signs and symptoms of disease and the
therapeutic options available.
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